




















rights, including Zion National Park. Several municipal water users have acquired
shares of stock in some of the irrigation companies. This information is not part of the

water right records available from the DWRI and thus is not specifically addressed in
Table 3. In support of the above statement, a copy of the ownership ledger for the St.
George and Washington Canal Company was obtained and it shows just over 40% of

the shares of stock being owned or controlled by municipalities.3

In analyzing Table 3 there are a couple of important findings that can be made. First,
the water rights which have historically supplied the La Verkin Bench Canal are now in
the name of La Verkin City. Second, a large portion of the water rights on Lower Ash
Creek have already been converted to municipal use. It is believed this has occurred
because of the good water quality and reliable flows in Lower Ash Creek.

3 Official Ownership Ledger (Excel Spreadsheet) of the St. George and Washington Canal Company
provided by the District.



Table 3: Summary of irrigation water rights in the Virgin River Basin that ownership is shown to be in the name of a
public water supplier. Many of these water rights are already being used to supply public water systems. For the
other water rights, most have change applications that have been approved to convert the water use from irrigation to

municipal.
Priority Date
Stream/ Reach </=1889 1890-1900 1901-19 1920-49 After 1950
Acres Div. CU |Acres Div CU |Acres Div. CU |Acres Div. CU |Acres Div CuU
Virgin River
Zone 1 28 165 88 52 312 176 163 978 583 266 1,595 952
Zone 2 603 3,626 1,931
Zone 3 17 99 56
Quail & Leeds Ck 19 114 61 10 57 32

Ash Creek - Lower| 503 3,018 1,670 128 769 410| 301 1,807 963
Ash Creek - Upper|

LaVerkin Creek 38 228 122 30 181 97) 26 105 68 10 61 33
North Creek 19 93 54
North Fork 560 2,630 1,486 29 116 58 20 61 29
Kolob Creek 27 82 41 667 4,000 2270( 242 1,124 481
Deep Creek 1 4 2
Clear Creek 7 29 16 27 106 59

East Fork (lower)
Santa Clara River

Subtotals 1,175 6,281 3,439 856 5,004 2,672| 341 2,045 1,092] 903 5250 3,009 518 2,780 1,466
Acreage = 3,793 acres
Diversion = 21,360 acre-feet
Depletion = 11,678 acre-feet

Estimated acreage based on the allowable diversion

Estimated consumptive use (depletion) based on allowable diversion

3.0 “PAPER WATER” VERSUS “WET WATER”

As stated earlier, the existing irrigation water rights in the basin represent a potential
annual diversion of just over 74,700 acre-feet annually. This figure does not accurately
reflect what might be allowed for conversion under the change application process and
what may physically be available or economically feasible to convert to municipal use.
The two primary reasons for the difference between the “paper water” and the actual
“‘wet water” that can be relied upon to supply future municipal needs are: 1) the priority

date of the water right; and 2) the reliability of the water source to supply adequate



water, particularly during drought conditions. These two very important issues are
analyzed and discussed in the following sections.

In acquiring irrigation water rights, the priority date is very important because under
Utah water law, the water right(s) with the earliest priority date receive their full supply
before water rights with later priority dates are delivered water. The diversion and use
of water on the Virgin River system is regulated by a water commissioner who works
under the direction of the DWRI. Efforts over the past several years have resulted in
increased monitoring and regulation to help ensure early priority rights are satisfied

before the later priority rights are delivered water.

3.1 STREAMFLOW ANALYSES

The hydrology of the Virgin River Basin presents challenges to those who rely on it to
provide their water supply. The flow of the surface streams in the basin varies a great
deal because of the geology of the area and the climatic conditions. While there are
some groundwater sources, they are not extensive and thus cannot be relied on to

solve all water shortages.

For this report, the last 30 years of streamflow records, 1988-2017, were used for
analyses. For this thirty-year period, the average flow for the Virgin River at Virgin
USGS gauging station, number 09406000, is about 123,400 acre-feet and the median
flow is about 94,000 acre-feet. This 30-year period is much drier than the long-term
period of record.* Even though the average is 123,400 acre-feet, this same data tells us
that in half the years the flow is 94,000 acre-feet or less. The large difference between
the average and the median values is a result of extreme high-flow events that occur in
some years during winter rain or summer monsoon thunderstorms. The lowest flow year
was 2002, in which the annual flow was 64,500 acre-feet, or about half the annual
average flow. See Figure 1, below. Thus, caution must be used in dealing with water
supply analyses for the Virgin River and using averages which significantly overestimate

the reliable water supply. There is not a complete data set of streamflow

4 The average flow for this station over the entire period of record, 1911-2017, is 141,300 acre-feet



measurements throughout the basin to evaluate the availability of water on all the

tributaries.
Figure 1: Annual Flow 1988-2017 Virgin River at Virgin (0940600)
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There are numerous irrigation water rights in the Virgin River Basin. To evaluate which
water rights may be best, you need to closely examine the relative priority date of the
water right to ensure it receives a reliable water supply. As stated above another major
element of any such evaluation is to assess the amount of water and the reliability of the

source to provide a firm supply of water, particularly during low flow water years.

3.2 DEMAND-YIELD ANALYSIS

Generally, the major demands and large blocks of early priority water rights on the
Virgin River are located just downstream of the Virgin River at Virgin gauge. There are
numerous other water rights throughout the basin that have early priority dates; it is
assumed they are regulated appropriately and the flows at the Virgin River at Virgin
gauge would reflect the use of the upstream water rights. Therefore, to get an estimate
of what the yield is to various priority water rights, a demand-yield curve was
constructed based on the streamflow data from the Virgin River at Virgin gauge and the

downstream water rights. See Figure 2.



Figure 2: Virgin River at Virgin Demand - Yield Curve, 1988- 2017
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The irrigation demand for various amounts of acreages was calculated using a
spreadsheet to determine the monthly irrigation demand. Then a comparison of the
monthly streamflow, as measured at the Virgin River at Virgin gauge, was made to see
if there is adequate water to supply the irrigation demand.> See Appendix B for the data
used in compiling the demand-yield curves. At an irrigation demand of about 20,000
acre-feet or about 3,300 acres (at 6.00 acre-feet per acre) there is a firm-water supply.
However, as you increase the demand to 3,500 acres or 21,000 acre-feet, shortages
begin to occur in 6 of the 30 years. At 4,000 acres (24,000 acre-feet demand) there
were shortages in 19 of the 30 years.

In providing a firm water supply from the Virgin River the drought period of 1999-2004

presents significant challenges. For this period the average annual flow as measured at

5 A monthly model was used to make these comparisons. The monthly models for the Virgin River tend
to overestimate the water supply because of rain events that result in high flows for short durations.
These high flow events increase the monthly flow value but only occur for a few hours or days and
generally contain high sediment making the water unusable.



the Virgin River at Virgin gauge, is about 87,000 acre-feet or 70% of the 1988-2017
average and major shortages showed up in the demand-yield analysis for this period.

Water managers need to assume similar conditions will exist in the future.

The 1900 priority or earlier water rights for Hurricane Canal, La Verkin Bench Canal and
approximately one-third of the water supply for the St. George and Washington Canal®
originates above the gauge. These water rights combined create a demand on the River
of 3,720 acres or 22,320 acre-feet (3,720 acres x 6.00 acre-feet/acre). The demand-
yield curve is showing that for this level of demand, the yield is good.

However, there are shortages and under the priority system the water rights with 1900
priority (and after) are the ones that experience shortages, particularly during drought
years. See Figure 3. When examining this graph, keep in mind that up to a level of
about 3,300 acres, the water supply is very good. However, added demand above this
level creates shortages, and under the priority system it is the later priority water rights

that experience the cuts, while the early priority water rights receive their entire supply.

Therefore, from the demand-yield analysis, it appears that water rights in the lower
reaches of the Virgin River with priority dates of 1900 or earlier receive a reasonably
firm water supply. The 1900 priority water rights will experience some shortages in
drought years and those water rights with priority dates after 1900 will experience

significant shortages, particularly during drought years such as 2002.

Generally, the tributary streams do not have long-term streamflow gauges and they are
not located above the major irrigation diversions. For this reason, a demand-yield
analysis cannot be done for the tributary streams, except for Leeds Creek (a tributary to
Quiail Creek). The USGS Leeds Creek near Leeds gauging station has flow
measurements from October 1964 to present and the only significant diversion above
the gauge is the spring diversion for the Leeds Domestic System.

& The amount of water supplied to the Washington Field Diversion from above the Quail Pipeline Diversion
varies depending on the time of year and water supply conditions. It appears to range from a quarter to a
third of the flow they divert. For the demand-yield analysis one-third was used.



Figure 3: Flow and Demand
2002 Monthly Flows, Virgin River at Virgin & Irrigation Demand for 3,720 Acres

9000
% 8000
9}
g5
) 7000
(&
o 6000
2 5000
£
S 4000
(&)
© 3000
%
% 2000
o 1000
0
Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec

Month

B VR at Virgin M Irrigation Demand <1890 M Irrigation Demand 1893 M Irrigation Demand 1900

Figure 4 is the Demand-Yield Curve for Leeds Creek. There are about 248 acres of
irrigation rights with an 1880 priority date that would be accounted for at the stream
gauge. This represents an irrigation demand of about 1490 acre-feet. For the period,
1988-2017, Leeds Creek yields about 1340 acre-feet for this demand or an average
water supply of 90%.

In 2002, the lowest flow year for this gauging station there was only about a 40% supply
for the 1880 priority rights. Therefore, water rights on Leeds Creek with a priority date
later than 1880 will experience even larger shortages.

The demand-yield results apply to the main stem of the Virgin River and Leeds Creek
and would not necessarily be representative of the other tributary streams. It is believed
the demand-yield relationship for most tributaries would have a less favorable result
(less water than the main stem of the Virgin river) because of their limited watershed

area. The demand-yield analysis for Leeds Creek supports this position.
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Leeds Creek, Demand vs Yield Curve (1988 — 2017)
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Figure 4. Demand-Yield Curve for Leeds Creek for the period 1988 to 2017

The water rights on the East Fork Virgin River largely have priority dates prior to 1900,
with nearly 85% of the irrigated acreage covered by water rights having priority dates
between 1865 to 1880. The return flows from these irrigated lands has historically went
to satisfy downstream water rights. Thus, only the depletion would be allowed to be

changed to municipal use outside the immediate drainage.

In discussions with the River Commissioner he indicated that the system generally has
adequate water during April to mid-June, then in mid-June through mid to late August
the flows drop to about 45 to 60% supply and after mid to late August the flows
increase. In drought years he believes the water supply is more stable on the East Fork
than other streams in the region. Using the River Commissioner’s observations, it is
calculated that about 70% of the irrigation demand, on average, are met. For the 1900
priority and earlier water rights this results in about 2,250 acre-feet (3,215 acre-feet x

0.70) being available for conversion to municipal uses.

11



3.3 THE 2015 DISTRIBUTION ORDER

Under a letter dated June 30, 2015, the DWRI issued a Cease Use Notice Regarding
Water Rights on the Virgin River and its Tributaries with Priority Date of 1901 or Later.
See Appendix C.

In the notice it states:

The Virgin River and its tributaries are experiencing significantly diminished flows
because of continued drought. Utah state law provides that appropriators shall
have priority among themselves according to the dates of their respective
appropriations, so that each appropriator is entitled to receive the appropriator’s
whole supply before any subsequent appropriator has any right (UCA 73-3-
21.1(2)(a)). Water users at the Washington Fields Diversion have placed a call

on upstream water rights later than their 1900 priority water rights.

With this notice the state engineer is ordering surface water users on the

Virgin River and its tributaries above the Washinqgton Fields Diversion to

immediately cease diversion and use of water rights with a priority date of

1901 or later, until further notice.

The notice was mailed to the owners of about 400 water rights in the drainage. Several
water right owners have more than one water right. In 2015, the annual flow of the
Virgin River at Virgin was 80,500 acre-feet; this year ranks as the eighth driest year
during the 30-year period of 1988 to 2017.

The actions taken by the DWRI appear to be in agreement with the results of the

demand-yield analysis set forth above.

3.4 UPPER ASH CREEK AND SANTA CLARARIVER

Upper Ash Creek drainage is characterized by small perennial streams that experience
large fluctuations in streamflow throughout the year and from year-to-year. The major
streams are Kanarra Creek, Main Creek, Comanche Creek and Ash Creek. These
streams have water rights to irrigate about 1,160 acres, with priority dates between
1864 to 1890. In 2011, DWRI staff evaluated the availability of water for irrigation rights

12



supplied from Kanarra Creek.” The Kanarra Field Reservoir and Irrigation Company
Water Right Number 81-2501 has an 1864 priority date and is the earliest priority on
Kanarra Creek. The evaluation found that this water right was fully satisfied 67.16% of
the time, under average conditions. The later priority water rights were only satisfied

26.60% of the time. Conditions on the other streams mentioned above are likely similar.

Thus, water managers are cautioned, when acquiring water rights in this area to
understand that even the earliest water rights are not fully satisfied. Water managers
should consider entering into agreements that allow the municipality to have first call on

the source to ensure they can provide the required water supply.

Currently, in Upper Ash Creek, the practice is to not use the surface water directly but
rather obtain the water right (or shares) and then file a change application to move it to
groundwater. This approach could be used to provide some municipal water. There are
some irrigation groundwater rights in the area that supply reliable quantities of water.®
The potential conversion of irrigation water rights to municipal use appears to be limited
in this area. For this report, it is assumed that 2,000 acre-feet could be available for

conversion to municipal use.

The hydrology of the Santa Clara River is very unique — at times there is too much
water and other times the streamflow is very limited. The average flow of the Santa
Clara River at the Gunlock USGS gauge, number 09409880, is 18,510 acre-feet
annually. The median value is 10,470 acre-feet.® This big difference indicates that the
flow fluctuates significantly from year-to-year. The highest yearly flow occurred in 1980
at 66,670 acre-feet and the lowest annual flow was 4,750 acre-feet in 1977. To develop

an estimate of the amount of irrigation water that could be converted to municipal use,

7 See Memorandum to File, dated 1 March 2011, from Nathan Moses regarding Conversion of Surface
Source to Groundwater Source, on the files for Water Right Numbers 81-2501, 2543, 2544, 231, 2652,
232, 2545 and 227.

8 See Water Right Number 81-192, 245, 465, 1635 and 4019 near the center of the valley and near
Kanarraville WRs 81-776, 791 and 5182.

9 The Santa Clara at Gunlock gauging station operated from August 1969 to October 2013. The USGS
now operates a streamflow gauge below Gunlock Reservoir named Santa Clara River below Windsor
Dam near Santa Clara, Station Number 09410100.
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the diversions for the major irrigation companies on the system were compiled from the
Santa Clara River Commissioner’s reports for the years 2010 to 2017. There is some
storage on the system that can provide some water when dealing with drought, but
generally the storage is not adequate for multiple years of drought. From 2010 to 2017,
the two consecutive years where the diversions were the lowest were 2014 and 2015.
These two years were used as a yardstick to determine how much water was reliably

available to supply municipal needs.

The reported diversions for each company were divide by the irrigation duty where the
lands are located to determine an “equivalent acreage”. This acreage figure was
multiplied by the consumptive water use value of alfalfa at the Veyo Station for those
lands above Gunlock Reservoir and the consumptive water use by alfalfa at the St.
George station for those lands below Gunlock Reservoir. See Appendix A, Table A12.
It is assumed that depletion will be the limiting factor in converting irrigation water rights
to municipal on the Santa Clara River. This assumption is made because the return flow
from the upper water rights supply those that divert at Gunlock Reservoir under the
Santa Clara Project and return flows from the Santa Clara Project help supply two
diversions on the lower Santa Clara that rely nearly exclusively on irrigation return flows.
Using this approach, it is estimated that about 4,500 acre-feet would be available as a
reliable supply in most years. In arriving at this figure, the diversions to New Castle, for

the Shivwits Band and the instream flows were not included.

The Shivwits Band have up to 1,900 acre-feet annually that they can lease, as provided
for in the January 18, 2001 Settlement Agreement.2C It is reported that about 14% of
the shares in Ivins Irrigation Company, 6% of the shares in New Santa Clara Fields

Irrigation Company and 61% of the shares in St. George Clara Fields Company are

10 See Shivwits Band of the Paiute Indian Tribe of Utah Water Rights Settlement Agreement and the
Santa Clara Project Agreement both entered into on January 18, 2001. The parties are: Bloomington
Canal Company; Edward Bowler, a shareholder in the Gunlock Irrigation Company; Ivins Irrigation
Company; the Lower Gunlock Reservoir Corporation; the New Santa Clara Field Canal Company; the
Shivwits Band of the Paiute Indian Tribe of Utah; the Southgate Irrigation Company; the City of St.
George, Utah; the St. George Clara Field Canal Company; the United States of America; the State of
Utah; and the Washington County Water Conservancy District.
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owned by municipalities.!* Taking this into account, then the amount of water available
for conversion to municipal use is about 3,800 acre-feet.

4.0 LIMITATIONS AND ITEMS TO CONSIDER
4.1 PRIORITY DATE

When acquiring irrigation water rights to supply future municipal needs it is very
important that early priority water rights be obtained so that during drought years
adequate water is available to supply the community’s needs. As discussed in the
demand-yield analysis, on the main stem of the Virgin River, it appears that water rights
with 1900 and earlier priority dates can be expected to provide a reliable water supply.
Water rights with priority dates after 1900 will most likely experience significant
shortages during drought periods and the municipality would need to have other water

sources that could be used to augment their water needs.

On tributary streams where the streamflow is not as reliable as the main stem of the
Virgin River, even water rights with priority before 1900 may not have adequate water to
supply their demands. See discussion regarding Leeds Creek in Section 3.2. Water
managers are cautioned to critically review the nature of the tributary stream regarding
the physical water supply and perhaps only consider obtaining the earliest priority rights

on the stream.

4.2 WATER QUALITY
The quality of water is very important for most types of water use, but especially so for
municipal use. For this report, only total dissolved solids (TDS) are examined. In the

Water Needs Assessment Report'? it makes the following statement regarding TDS:

Water supplies that meet the EPA’s secondary untreated Maximum Contaminant
Level (MCL) for drinking water of Total Dissolved Solids (TDS) less than 500 mg/L
are deemed usable for culinary purposes in this Assessment. The EPA’s secondary

untreated MCLs are guidelines which address aesthetic concerns in culinary water,

11 Email or spreadsheets from each company indicating public ownership of shares.

12 |_ake Powell Pipeline Project, Final Water Needs Assessment, April 2016, prepared for the Utah
Division of Water Resource, prepared by MWH.
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such as taste, color and odor. The EPA does not establish MCLs for secondary
untreated water; therefore, an upper limit of 1,000 mg/L TDS was assumed for M&l
secondary untreated water use in this report, which is the maximum TDS level for

the least salt tolerant residential ornamental landscape. (page 2-10)

The TDS of surface water sources in the Virgin River Basin varies throughout the year
and is influenced by natural runoff, irrigation return flows, saline springs, land use
practices and other activities. The TDS upper limit of 500 mg/L for culinary purposes
and 1,000 mg/L for secondary untreated water use appear to be reasonable as set forth
in the Water Needs Assessment Report and will be used for this report. The major
source of concern regarding TDS is the discharge from the La Verkin Hot Springs?!3
located on the boundary between La Verkin and Hurricane in the SW¥%,, Section 25,
T41S R13W, SLB&M. The discharge from the spring is about 10.9 cubic feet per
second (cfs),'* with the average dissolved-solids concentration at 9250 mg/L, and a

temperature of about 107° Fahrenheit.

La Verkin Hot Springs discharges into the Virgin River and greatly affects the
downstream water quality. In the TMDL Water Quality Study of the Virgin River
Watershed prepared for the Utah Division of Water Quality,'® several statements are

made that help bring the issue of water quality into focus; they are as follows:

1. The average TDS concentration in the Virgin River above the Quail Creek
Diversion (497 mg/L) was multiplied by the estimated flow in the Virgin River
below the Quail Creek Diversion (45 cfs). This resulted in an annual load of
approximately 20 million kg/yr of TDS. The TDS concentration above the Quail

Creek Diversion is considered representative of natural conditions because

13 This spring area is referred to by several different names, including La Verkin Hot Springs, Dixie Hot
Springs and Pah Tempe Springs. For this report we will refer to it as La Verkin Hot Springs.

14 See page 11, Hydrosalinity Studies of the Virgin River, Dixie Hot Springs, and Littlefield Springs, Utah,
Arizona, and Nevada; Scientific Investigations Report 2014-5093 (SIR 2014-5093).

15 TMDL Water Quality Study of the Virgin River Water Shed, EPA Approval Date: September 20, 2004,
submitted to Utah Department of Environmental Quality, Division of water Quality, Salt Lake City, Utah,
84116.
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anthropogenic activities have limited impact on TDS in this segment of the Virgin
River.

2. The average TDS concentration of the La Verkin Hot Springs (9,650 mg/L) was
multiplied by the estimated flow (11.5 cfs; USDI, 1973). This resulted in an annual
load of approximately 100,000,000 kg/yr of TDS.

3. The combined load of the Virgin River below the Quail Creek Diversion and
La Verkin Hot Springs was divided by the combined flow to result in an average

concentration of 2,360mg/L.

Note, the water quality above the Quail Creek Diversion is 497 mg/L, which is
acceptable for municipal uses. However, after the discharge from La Verkin Hot Springs
enters the river, the TDS concentration ranges from about 800 mg/L during spring runoff
to over 2,000 mg/L during the summer months and low-flow periods. Therefore, in
acquiring water rights that divert downstream of La Verkin Hot Springs the TDS level will
present challenges and will not be a viable direct water source for municipal purposes,

unless it is blended with good quality water or treated.

Alternatives should be explored as to how the waters of the lower Virgin River can be
utilized before it is degraded by discharge from La Verkin Hot Springs. There could be
some potential to transfer irrigation water rights to groundwater sources that contribute

to the flows of the river in this reach.

4.3 WATER RIGHTS CHANGE APPLICATION PROCESS

When transfers of water from irrigation to municipal use involves a change in the point
of diversion, nature of use and/or place of use, a change application is required to be
filed and approved by the DWRI. In the discussions in this report regarding converting
irrigation water to municipal, it is assumed the source of supply will remain the same. In
the change application process the State Engineer examines the rates and amounts of
hydrologic depletion associated with the historical water use as compared to the

proposed use to assure that there is not an enlargement of the underlying water right.

The purpose of this examination is to protect downstream water rights and ensure the
depletions are not increased. Irrigation water rights also have a defined period of use,

with common irrigation seasons in the basin being March 1 to November 30 and April 1
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to October 31. In filing the required change application most municipalities change the
period use from the irrigation season to year-round municipal use. Attempts are made to
allow this to occur, but there are instances where this could impact other existing water
rights. If the period of use is restricted to the historical irrigation period, then other
sources such as reservoir storage or groundwater would be needed to provide water

during the non-irrigation season.

If the waste water from the municipality is delivered to a treatment facility where the
method of treatment is evaporative lagoons, then it will most likely reduce the amount of
water that can be converted from irrigation to municipal purposes. The current
approach by the DWRI regarding change applications is to require the applicant to
maintain records demonstrating uses under the change application do not exceed the

historical depletion limits.

In Appendix D there are two Orders of the State Engineer that show the conditions of
approval for change applications transferring irrigation water rights to municipal use.
The calculation sheet in Appendix D shows an example evaluating how the municipal
water use is converted under a change application involving irrigation water rights. The
water use practices and hydrologic conditions vary with each system and need to be
evaluated on a case-by-case basis. For the assumed conditions presented in the
calculation sheet about 72.5% of the historical irrigation diversion can be diverted for
municipal purposes. Under conditions where the water use depletes nearly all the water
diverted, such as where municipalities utilize reuse of their sewage affluent or through
industrial processes, the depletion allowance for the water right may control the amount

of water that is allowed to be changed.

Table D1 sets forth how the amount of water that can be potentially converted to
municipal from the irrigation water rights on the main stem of the Virgin River and
selected tributaries was calculated. The calculations are shown step-by-step. For this
case it is made more complicated because of the water quality considerations on the
lower Virgin River. The demand-yield analysis indicates what water rights are viable to
convert to municipal use. The analysis found that water rights with 1900 priority dates
and earlier, provide a reliable water supply. This priority of water rights covers 4,970
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acres of irrigation. This acreage would provide for the diversion of up to 26,900 acre-
feet, limited to the depletion of 15,100 acre-feet. The water use practices of the
municipality would determine what percentage of the water is returned to the system
and thus, what percentage of the historical irrigation diversion they would be allowed to
divert.

For this report it is assumed the municipal conversion amount would be close to the
historical depletion of 15,100 because of potential reuse. The municipality will be
required to keep detailed records to show through actual water use data, that they are

not exceeding the 15,100 acre-feet depletion limit.

5.0 FINDINGS AND SUMMARY
Developing estimates on how much irrigation water can be converted to municipal use
in order to meet the future water demands of the District service area involves

numerous factors.

e |tis very important that irrigation water rights have early priority dates, so they

can provide a reliable supply, particularly during drought periods.

¢ In acquiring 1900 or later priority rights there could be some reductions in the
amount of water available for diversion under such water rights during periods of
drought. There is a large block of water rights with 1900 priority dates. It is at this
level of priority where shortages begin to appear on the main stem of the Virgin
River. The shortages under this situation would be shared throughout the 1900

priority block of water rights, assuming all other parameters are equal.

e On the smaller streams it was found that even the earliest priority water rights
experience shortages under average conditions. If such water rights are
acquired, water managers should enter into an agreement giving the municipality

first call on their portion of the water.

e If the water is moved a significant distance or to another source, then the impact

on intervening water rights will have to be considered.

e Irrigation return flows are important components on many of the streams in the
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basin and must be considered in this type of evaluation. As a result, the quantity

of water that can be converted is not a simple calculation.

e Another critical factor is that the irrigation water rights are owned by mutual
irrigation companies, private companies and individuals. Not every water right

owner will want to sell their water rights or shares of stock.

The findings of this investigation are set forth in the following table (Table 4). The
amounts shown for the Virgin River and selected tributaries are the amounts for 1900
and earlier priority water rights as shown on Table 2. The water rights in the lower
Virgin River are subtracted because of poor water quality. An adjustment is made to
add one-third of the 1900 and earlier priority water of St. George and Washington Canal

Company, since it is supplied from water originating above La Verkin Hot Springs.

Table 4: Estimate of the amount of Irrigation Water that Potentially
can be Converted to Municipal Use in the Virgin River Basin.

s Potential Municipal
tream .
Depletion
Virgin River &_Selected 15.10016
Tributaries
Santa Clara River 3,800
East Fork 2,250
Upper Ash Creek 2,000%
23,200 (rounded)

The figures presented above represent a reliable water supply that should be expected
even during times of drought with manageable shortages. If the municipality has other
water sources to augment the water available from later priority water rights, then

additional supplies could be made available.

16 See Table D1 in Appendix D.
17 The economic feasibility of developing this water is problematic.
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Table D1: Calculations of the quantity of irrigation water on the Virgin River and selected
tributaries that can be converted to municipal use.

Acres Diversion Depletion
1 Virgin River </=1889 1822 9441 5485
Water
2 Rights 1900 1890-1900 7315 42503 24560 See Table 2
& Earlier
3 Priority Sub-Total 9137 51944 30045
4 Water </=1889 599 3592 2143
Quality Adj. See Table 2
5Zonel(-) 1890-1900 5101 30604 18260
6 st. George&  Total 4597 27584 16459
Washington See Table A1
il One third 1531 9185 5481
Potential
8 Municipal 4968 26,900 15,100 **
Conversion

** Potential Municipal Conversion values are calculated = Row 3-(Row 4+5)+Row 7
Calculated by taking the sub-total for the 1900 and earlier priority values in row 3.
Subtract out the acreage in Zone 1 because of water quality, minus rows 4+5

Add the 1/3 of St. George & Washington Canal water that originates above La Verkin
Hot Springs, see page 9.

The result in row 8 is the potential diversion and depletion that can be converted to
municipal use

For this situation the irrigation water rights have an allowable diversion of 26,900
acre-feet and depletion allowance of 15,100 acre-feet. Under the change application
process the municipality would be allowed to divert up to 26,900 acre-feet, but could
not exceed the 15,100 acre-feet of depletion. The water use practices of the
municipality determine what percentage of the water is returned to the system and
thus what percent of the historical irrigation diversion they can divert. If the sewage
effluent is treated by evaporative lagoons or is reused, this will significantly influence
how much water is allowed to be diverted, since that water is depleted from the
system. For this report it is assumed that reuse will become a major focus of future
water-use practices in this area. Because of this, the quanity of water available for
municipal conversion is 15,100 acre-feet.
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